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Radiation Preservation of Foeds

A comprehensive review of research
activities on radiation preservation of
foods throughout the world was given
at an international conference held
27-30 September in Boston, Massa-
chusetts.

S. A. Goldblith (Massachusetts In-
stitute of Technology) opened the con-
ference by challenging the 350 scien-
tists attending to make sound judg-
ments about the safety of foods pre-
served by radiation. “Let us not allow
our thinking to be muddled by ‘theoret-
ical hazards’ that do not and cannot
exist in the practical situation,” Gold-
blith admonished. He pointed to the
application of the 12-decimal-reduc-
tion-time (12D) principle for thermal
processing to radiation sterilization of
foods as an example of such “mud-
dled thinking.”

Expanding this point, Hamed El-
Bist (U.S. Army Natick Laboratories)
described the formulation of the 12D
concept as a mere experimental coin-
cidence, supported only by circum-
stantial, and not by direct, scientific
evidence, EI-Bisi noted that there was
no available evidence to support the
claim of industry-wide compliance
with the 12D principle in the thermal
canning of foods. He called for a posi-
tive effort directed toward the estah-
lishment of a sound, realistic, and ex-
perimentaily supported - definition of
the minimum radiation dose required.

In summarizing stodies on the
wholesomeness of radiation-preserved
foods, Nichelas Raieca, Jr., (U.S. Army
Medical Research and Nutrition Labo-
ratory) said that recently completed
studies indicate that foods electron-ir-
radiated with 11-12 Mev to 5.5 Mrads
are wholesome. (Current Food and
Drug Adminisiration clearance for ra-
diation-preserved canned raw bacon
limits the use of electrons to a 5-Mev
maximum.) Raica stated that induced
radioactivity cannot be detected in
foods irradiated with energies of less
than 10 Mev. He explained that, on
the basis of theoretical considerations,
it has been defermined that if a per-
son’s entire diet donsisted of food elec-
tron-irradiated with 24 Mev to 5
Mrad, his total exposure would be
0.26 Mrad per year. It has been esti-
mated that one is exposed to about
150 mrem per vyear from natural
sources and that 5 mrem of this is con-
tributed by fallout.

The pasteurization of fish products
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by radiation was a major topic dis-
cussed at the conference. Kevin G.
Shea (U.5. Atomic Energy Commis-
sion) said that -radiation pasteuriza-
tion has been shown to extend refrig-
erated shelf-life of marine products
for 30 days or more.

Areas of study pursued by the AEC
and the Burcau of Commercial Fisher-
ies - in the field of radiation microbi-
ology of marine products include: (i)
shifting ecology of the irradiated flora
due to variation in irradiation resist-
ance and the unique spoilage patterns
resulting; (i) whether significant num-
bers of microorganisms which survive
are mutants, and what their disease-
producing role is, if any; (iii} extent of
increase in radioresistance; (iv} syner-
gistic radiolethal effects of food addi-
tives (such as nitrates, sodium chlo-
ride, antibiotics), c¢oncomitant heat,
and other agents,

John Dassow (Bureau of Commer-
cial Fisheries) reported that a mini-
mum radiation dose of 0.2 Mrad will
give reasonable (two- to fourfold) ex-
tension of shelf-life to Pacific crab-
meat and flounder fillets at a storage
temperature of 0.5°C. He explained
that the advantages of using this low
level of irradiation are: (i) it allows
the survival of microorganisms capable
of producing recognizable evidence of
spoilage in the product at the end of
its storage life; (ii) bacterial spoilage
probably will occur if the product is
mishandled in storage or shipping;
(iii} bacterial spoilage will occur be-
fore degradation from other causes
which would affect product odor, fla-
vor, and texture; (iv) the' cost of ir-
radiation per pound of product would
be kept at a minimun.

Dassow also reported a study of the
amount and rate of production of tri-
methylamine, total volatile bases, and
volatile acids in irradiated and umnir-
radiated marine products to evaluate
their usefulness as objective indices of
product quality. Volatile acids were
considered to be the best index of
guality. The rate of nucleotide degrada-
tion and accumulation of hypoxanthine
in three species of fish was studied.
It was found that these measurements
could be made rapidly and showed a
good correlation with fish freshness
during the first 8 days of storage.

The economic outlook for radiation-
preserved foods was discussed by An-
thony A. Bertsch (U.S. Department of
Commerce), chairman of the U.S. In-
terdepartmental Committee on Radia-
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tion Preservation of Foods. He report-
ed that products and processes which
appear most favorable at this point
are: (i) sterilization of ham for do-
mestic and foreign markets and of ba-
con. pork. and beef for foreign mar-
kets: (i) pasteurization of strawber-
ries, poultry, and seafood products for
both domestic and foreign markets:
(ii) disinfection of liquid eggs; (iv)
disinfestation of wheat and wheat prod-
ucts and pork, especially for foreign
markets, and of mangoes for domes-
tic markets: (v) the inhibition of
sprouting of potatoes, especially for
foreign markets; {vi} improvement in
the quality of dehydrated vegetables
for both domestic and foreign markets.

Howard Hembree (U.S. Army Gen-
eral Equipment Test Activity} report-
ed that in a series of soldier-consumer
preferénce tests, irradiated and mnonir-
radiated pork products, chicken, beef,
and seafocod items were fed as part
of pormal meals. Resuits in general
showed that nonirradiated control
foods were preferred over their irradi-
ated counterparts. However, irradiated
and nonirradiated pork chops and had-
dock were equally preferred. The re-
sults also showed that radiation doses
of 0.25 Mrad will protong the storage,
at 0.5° to 1.7°C, of haddock for 14
days and shrimp for 7 days, without
adversely affecting consumer prefer-
ence.

W. T. L. Neal (Minisiry of Agricul-
ture, Fisheries and Food, Great Brit-
ain) indicated that the principal in-
terest of European countries is in the
use of radiation to pasteurize foods to
eliminate salmonella infection. He indi-
cated that there is a potential in Bri-
tain for the application of radiation to
the processing of imported frozen
eggs, frozen horse meat imported for
pet foods, coconuts, meat and fish
meals, and c¢hicken.

Lloyd L. Kempe (University of
Michigan) reported on the unusual
problems in studying Type E botulism
in connection with the radiation pres-
ervation of foods. Citing studies on the
heat resistance of Type E spores, he
pointed out an apparent anomaly in
the temperature ai which they are in-
activated, He reported on a study using
spore suspensions of the Beluga strain
in sealed ampules in which the number
of spores was reduced by 5 cycles in
3 minutes at 78°C but survivors re-
mained at 60 minutes. These remaining
spores produced Type E toxin upon
subcufture. Kempe said that this indi-
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cates the existence of the so-called
“tail” on the heat-survivor curves and
that the surviving spores are Type E.
Studies to confirm this are continuing.

The conference was sponsored joint-
ly by the National Academy of Sci-
ences~National Research Council, the
U.S. Atomic Energy Commission, and
the U.S. Army Natick I.aboratories.
Proceedings of the conference will be
published by NAS-NRC.

FERDINAND P. MEHRLICH

Food Division, U.S. Ariny Narick
Laboratories, Natick, Massachusetts
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